Objective: To identify the extent of food insecurity (defined as running out of food in the last 12 months and being unable to afford to buy more) amongst older Australians, and the characteristics of those who experience this condition. Design: Cross-sectional population survey. Setting and subjects: Respondents (n ¼ 8881) were community-dwelling older people (65 years and older) living independently in New South Wales, Australia, randomly sampled to participate in a computer-assisted telephone interview conducted during 1999 -2000. The response rate was 71%. Responses to a food insecurity questionnaire item were collected along with sociodemographic information, living arrangements, lifestyle and self-rated health. Univariate analyses and logistic regression modelling of factors for reporting food insecurity were conducted.
Food security has been defined as having access at all times to enough food for an active and healthy lifestyle 1 -3 . Those without access to affordable sustenance through conventional channels have been described as experiencing food insecurity 4, 5 . Food insecurity is an issue of a different order in Third World countries where sizeable minorities experience malnutrition and starvation on a daily basis 6 , yet relative deprivation exists in developed countries such as the USA 7 -9 , Canada 10, 11 and England
12
, and is focused on here. Risk factors for food insecurity that limit household resources, or the proportion of those resources available for food acquisition 13 , are primarily poverty 14 -17 and indicators of poverty such as unemployment and underemployment; being on a low income or in receipt of social security benefits or pensions; and where housing costs are high relative to income. Elderly people living alone and unable to leave their dwelling to shop for themselves, or who cannot prepare their food without assistance, are particularly vulnerable to poor nutritional status 18 -25 . Some large-scale surveys of food insecurity have been conducted 7, 8, 11 but comparisons of prevalence are difficult due to different operational definitions, such as including compromised food quality rather than just food quantity, and restriction to specific causes of food insecurity. Some studies of food insecurity have focused on homeless people or the marginally housed 23,26 -28 and have tended to be small-scale and qualitative in approach, describing the personal experience of food insecurity 20 . While it is important to understand the impact of food insecurity on people's lives, it is also important to identify the magnitude of the problem and the characteristics of those who are affected on a population basis, in order to inform policy and service delivery 29 to improve the health of older people 30, 31 . The present paper aims to ascertain the extent of food insecurity attributable to inadequate finances experienced by older people in New South Wales, Australia, and to explore predictors of reporting such food insecurity. Given the data collected, the paper reports on the quantitative dimension of food insecurity -having enough to eat -rather than on the quality of the food or the psychological or social dimensions of food insecurity.
Methods
The findings reported here are from a representative population-based health and well-being survey of older people conducted in late 1999 and early 2000 by the New South Wales (NSW) Health Department. The Older Person's Health Survey (OPHS) 32, 33 used a computerassisted telephone interview method to interview more than 9000 people aged 65 years and over resident in NSW and who were living independently in the community. At least 500 older people were randomly selected from each of the 17 Area Health Services in NSW. The response rate for the survey was 70.7% 32 . Survey weights were calculated to make the sample representative of the gender and age structure of older people in NSW overall 34 , and were also used in estimating proportions and for inferential statistical analyses presented here.
Along with sociodemographics, information on health, living arrangements, lifestyle and activity levels was collected 35 . Owing to the wide range of health and wellbeing topics investigated, it was only feasible to include one item on food insecurity. For comparability, this item was worded as per the 1995 National Nutrition Survey 30 : 'In the last 12 months, were there any times that you ran out of food and couldn't afford to buy more?' The question was designed to tap financial reasons for being unable to purchase food, rather than reasons of infirmity or distance from food sources or access to transport.
Responses were analysed by variables known to be associated with, or likely risk factors for, food insecurity: income and housing tenure (money situation, home ownership, private health insurance); health measures (self-rated health status, self-rated healthy lifestyle); living arrangement (living alone); gender; age; and type of location (small and large rural centres, urban). Age was divided into five categories: 64 -69, 70 -74, 75-79, 80-84 and 85þ years; housing tenure as owner, renter, other; and living arrangement as 'lives alone' or 'lives with others'. Private health insurance was categorised as 'has private health insurance' yes/no. Responses on money situation were categorised as 'can't make ends meet', 'just enough to get along' or 'comfortable'. Self-rated health status was categorised as 'excellent', 'very good', 'good', 'fair' or 'poor', and the self-rated lifestyle item as 'very healthy', 'fairly healthy' or 'not so healthy'.
Univariate analyses and chi-square statistics were used to test for group differences. Raw survey numbers are reported here, but proportions and all statistical inferences were calculated based on applying the provided survey weights to the data, since the sample was selected originally on a stratified basis (500 respondents from each of the 17 Area Health Services). Predictors of an episode of food insecurity as a binary yes/no outcome were then modelled using logistic regression. Odds ratios for the factors hypothesised above to be associated with a food shortage episode, controlling for each other and for other confounding factors, were estimated. Confounding factors included gender, age and type of location.
Results

Subgroup analyses
A small minority of respondents (n ¼ 206, 2.0%) reported experiencing food insecurity in the previous 12 months, slightly higher in females (2.1%) than males (1.8%), but not significantly so (P ¼ 0.32). There was no significant age trend for males, but in females decreasing proportions reported running out of food with increasing age, from 3.0% in the 65-69 year age group, to 0.5% in the oldest age category of 85þ years. The overall difference was significant across the female age groups (x 2 ð4Þ ¼ 21:5, P ¼ 0.003), as was the decreasing trend with age (x 2 ð1Þ ¼ 13:0, P ¼ 0.0003). Male respondents who reported running out of food were nine times more likely to report their health as 'poor' (4.6%) than 'excellent' (0.5%) (see Fig. 1 ). The positive trend in proportions of males reporting a food shortage with declining self-rated health was highly statistically significant (x 2 ð1Þ ¼ 25:1, P , 0.0001), and consistent. In female respondents the trend in higher proportions reporting food insecurity with decreasing self-rated health Respondents who reported running out of food (see Table 1 ) were:
. Slightly, but not significantly, more likely to be living in 'urban' or 'large rural' centres (2.0%) than in 'small rural' centres (1.5%). . Almost four times as likely to be renters (5.8%) than home-owners (1.6%), with the difference highly significant ( . Over 85 times more likely to report that they 'could not make ends meet' (26.3%) than being financially 'comfortable' (0.3%). The overall difference was very highly significant (x 2 ð2Þ ¼ 668:8, P , 0.0001), and there was a highly significant trend of increasing proportions of food insecurity with worsening money situation category (x 2 ð1Þ ¼ 311:7, P , 0.0001).
Logistic regression model of predictors of reported food insecurity With confounding and other factors included in logistic regression models of reporting food insecurity, significant positive predictors of reporting a food shortage episode in male respondents were reporting struggling financially and having lower self-rated health. Living alone was a borderline significant positive risk factor, while having private health insurance was significantly negatively associated with reporting a food shortage in males. In female respondents, significant positive predictors of reporting a food shortage were being a renter, living alone, struggling financially and reporting a less healthy lifestyle. Significant negative predictors of a food shortage in female respondents were older age and having private health insurance. Three variables entered into the model were 
Discussion and conclusions
Clear characteristics are associated with the increased likelihood of experiencing food insecurity. A not unexpected finding was that respondents who reported food insecurity were more likely to also report that they struggled financially to make ends meet. Poor self-rated health (males) and lifestyle (females) were also associated with higher probability of food insecurity and may reflect poorer health and lifestyle associated with lower resources. While the majority of respondents (88.2%) owned their own homes, the fact that those who rented were four times more likely to experience food insecurity highlights the plight of those people who continue to pay rent in their old age, which can constitute a sizeable proportion of their disposable income. That being a home-renter was a significant predictor of food insecurity in females, but not males, may be attributable to the more limited monetary resources available to older women. This finding is supported by literature which reports that women are less likely than men to have adequate resources in old age 24 and hence women who are renting in old age would pay a higher proportion of their disposable income in rent than men.
Those respondents who owned their own dwelling (females), had private health insurance or enough money to get along or comfortably were less likely to report experiencing food insecurity, which is a finding that has strong face validity. Any of these factors would be an indicator of greater resources and/or income to avoid food insecurity.
The finding, stronger in females than males, that those who live alone are also more likely to experience food insecurity is consistent with the literature, and this potentially is an important risk factor at a population level, as almost two in every five (38%) 36 older people living independently in the community in NSW live alone. The decreased likelihood of food insecurity with increasing age, particularly in females, is interesting. A possible explanation is that increasing age is associated with reduced appetites 37, 38 , so that food shortage is less likely if the amount of food required is less. Another possibility is that those who have managed to remain living to advanced old age in the community (rather than entering institutional care) are likely to have more family, neighbour, voluntary or other sources of care and assistance, which acts as a buffer against food insecurity. In general, women have wider informal social support networks than men 39 and may therefore be better placed to obtain assistance from friends and family in hard financial times. It is also the case that those at greater nutritional risk are more likely to have entered an institution 40 or have died 41 , so that older old persons in the OPHS survey are those who are still living in the community and are survivors.
While this exploration of factors associated with food insecurity was based on one question, the inclusion of such a question in a large-scale epidemiological study means that responses could be analysed with respect to sociodemographic variables and with self-reported health and well-being to produce not only estimates of the size of the problem in the community, but also some of the characteristics of older people who experience it. Supportive data were also obtained from analysis of responses to two additional nutrition questions in the survey: 'How many serves of vegetables/fruit do you usually eat each day?' Those who reported food insecurity were significantly less likely to eat the recommended servings of vegetables. For males this was 2.03 servings compared with 3.02 (P , 0.03) and for females 2.20 versus. 3.05 (P , 0.01). For servings of fruit, the differences, while not significant, were in the expected direction: foodinsecure males 1.45 servings versus 1.73, and for foodinsecure females 1.70 servings versus 1.93. These findings emphasise the nutritional disadvantage faced by those who cannot afford to buy food, and are consistent with numerous studies conducted within poorer populations which repeatedly report lower fruit and vegetable consumption among food-insecure households 12, 42 . The overall finding that less than 2% of older people living independently in the community reported experiencing food insecurity due to insufficient money in the previous 12 months is positive; nevertheless, on a national basis, this translates to 47 000 older people 36 each year experiencing food insecurity through not being able to afford sustenance. The question on food insecurity in the OPHS used identical wording to the Australian National Nutrition Survey conducted in 1995 30 . The earlier survey reported a smaller percentage of people aged 65 and over experiencing food insecurity: 1.1% compared to 1.9%, but the sample size for the national survey was considerably smaller than that for the state survey reported here (1960 nationally compared with 8881 in NSW). Given the smaller numbers and associated wider confidence intervals of the estimate of the national proportion reporting a food shortage, the estimates for the two surveys are not significantly different.
An important point to remember is that the small percentages reporting food insecurity on the basis of insufficient funds may underestimate somewhat the actual prevalence of food insecurity, as persons in this cohort of older Australians (65 þ years) are known to pride themselves on their self-sufficiency and ability to make do, and may be reluctant to admit that they could not afford to purchase food.
The method of data collection using a telephone may also have led to slight underreporting, although the connection rate in NSW is close to 100% and so is likely to have had minimal effect on the findings reported for those older people housed independently in the community. However, it is important to note that this survey did not include the most economically disadvantaged -the homeless, who, because they do not have a fixed abode (or land line telephone), are not represented in a general household population survey, and consequently the proportion of food-insecure in this age group overall is higher.
Our investigation focused specifically on food insecurity caused by inadequate finances. Other studies 21, 23, 43 have considered food insecurity attributable to a range of causes, including infirmity causing inability to shop for food or transport it home. Thus the actual prevalence of food insecurity in this age group from all causes will be greater than that reported in our study, which sought to identify only those experiences of food insecurity directly attributable to inadequate finances.
Our analyses have estimated not only the size of the problem, but also some of the characteristics of those who experience it. Such people can be identified and are at risk of malnutrition and increased frailty, which in turn increases the likelihood of illness, falls, nursing home admission and death 44 . Thus, however 'residual' food insecurity may be in wealthy industrialised nations, it remains important for public health authorities to monitor the position and take relevant steps or urge governments to take appropriate and effective action. Alleviating the causes of food insecurity, particularly due to insufficient funds, is a feasible policy goal and is critical to reducing health inequalities 19, 22, 31, 45 . As the NSW Centre for Public Health Nutrition 3 notes: 'When disposable income is limited, food is one of the first discretionary items to be pared . . . indirect income support targeting non-food related costs, such as rent or mortgage repayments and bills, can assist households to redirect a greater proportion of disposable income to purchasing food' (p. 16).
